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P,   ORGANIC PEROXIDES AND HYDROPEROXIDES

This group includes dialkyl peroxides (e.g., t-C4H9OOC4H9-t), diacyl
peroxides [e.g., C6H5C(O)OOC(O)C6H5], and hydroperoxides (e.g.,
/-C4H9OOH), which are used primarily as initiators for free-radical re-
actions. However, many substances can form peroxides on storage in
contact with air, and safe disposal of such unwanted peroxides is a more
common problem than the disposal of excess peroxide reagents.

Jackson et al.19 and Burfield20 have published excellent articles on
the handling and control of peroxidizable compounds. Several common
classes of organic compounds can form peroxides on storage (see Ap-
pendix I). The peroxides are sensitive to heat, friction, impact, and light
and are among the most hazardous chemicals that are encountered in
laboratories. Their hazard potential is all the greater because they may
not be suspected or detected in commonly used solvents and reagents.
Many explosions have occurred during distillation of peroxide-contain-
ing substances, particularly when the distillation has been taken to or
near to dryness. Laboratory operations with peroxides or peroxide-
containing solvents should always be carried out behind shields and with
other precautions.21

Peroxidizable compounds should be tested for peroxide content be-
fore they are used. The simplest qualitative test is based on oxidation
of iodide ion to iodine by the peroxide. One adds 1 mL of the substance
to be tested to a freshly prepared solution of 100 mg of sodium or
potassium iodide in 1 mL of glacial acetic acid. A yellow color indicates
a low concentration of peroxide in the sample; a brown color indicates
a high concentration. The test is sensitive for hydroperoxides (ROOH),
which constitute the principal hazards of peroxidizable solvents, but does
not detect difficultly reducible peroxides such as dialkyl peroxides
(ROOR). The latter can be detected by a reagent prepared by dissolving
3 g of sodium iodide in 50 mL of glacial acetic acid and adding 2 mL
of 37% hydrochloric acid.22 Test paper containing a peroxidase is avail-
able that detects organic peroxides (including dialkyl peroxides) and
oxidizing anions (e.g., persulfate, chromate) colorimetrically.23

All peroxidizable solvents and reagents should be dated at the time
they are first opened for use. These materials should be discarded or
tested for peroxides within a fixed time after opening (see Reference
19 and Appendix I).

Peroxides can be removed from a solvent by passing it through a
column of basic activated alumina,24 by treating it with indicating mo-
lecular sieves,20 or by reduction with ferrous sulfate. Although these
procedures remove hydroperoxides, which are the principal hazardous